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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a developing device capable of 
obtaining a good image without roughness and density fluctuation especially 
on a halftone area. 

SOLUTION: Two-components developer 413 having a toner whose average 
particle size is 6 ^m is initially stored in a developing device 41 and the 
toner whose average particle size is 4 to 3 \im is stored in a toner hopper 
41 1 as the toner 41 11 for replenishment. Reflection density measurement 
of a halftone dot toner image obtained after development is successively 
performed by a reflection density sensor and toner replenishment is 
delicately performed in accordance with the measuring result. Thus, the 
roughness and the density fluctuation are eliminated especially on the 
halftone area. 
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* NOTICES * 

Japem Patent 0££ice is not responsible for any 
damages caused by the use o£ this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image-formation equipment characterized by to supply the toner stored in said development means in 
early stages, and the toner with which properties differ mutually in image-formation equipment equipped with a 
development means have the developer support which is image support, the latent-image means forming which forms an 
electrostatic latent image in this image support, and a development means develop this latent image, is countered and 
prepared in said image support, carries out support conveyance of the developer, and supplies to said image support. 
[Claim 2] Said property is image formation equipment of claim 1 characterized by being volume mean particle 
diameter. 

[Claim 3] Said property is image formation equipment of claim 2 characterized by being that 2 micrometers or more of 
said volume mean particle diameter of a mutual toner differ. 

[Claim 4] The volume mean particle diameter of the toner supplied to said development means is image formation 
equipment of claim 2 characterized by being smaller than the volume mean particle diameter of the toner stored in said 
development means in early stages 2-3 micrometers. 

[Claim 5] Image formation equipment of claim 1 characterized by developing with a toner the dot distribution 
electrostatic latent image formed in said image support corresponding to tiie recorded picture signal. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention has the description about the electrophotography method or the electrostatic 
recording image formation equipment used as a copying machine, a printer, etc. in the developer which develops with a 
toner the electrostatic latent image formed in image support corresponding to the recorded picture signal. 
[0002] 

[Description of the Prior Art] There are 2 component magnetic-brush-developing method, 2 component jumping 
development method, 1 component jumping development method, etc. as development method using a dry-developing 
agent, and it is used for it from the former. 

[0003] Using the developer which consists of a toner and a carrier, by agitating both within a development counter, 
frictional electrification is carried out, and churning conveyance of the developer is carried out and negatives are 
developed by [ as adhering to a photoconductor drum ] in a toner from the chain-like cluster made on the development 
sleeve by 2 component magnetic-brush-developing method by the development sleeve which is the developer support 
which connoted the magnet. 

[0004] By 2 component jumping development method, using the developer which consists of a toner and a carrier, 
churning conveyance of the developer is carried out and the development bias which applied DC electrical potential 
difference to AC electrical potential difference is added to a development sleeve, and by the development sleeve which 
connoted the magnet, from the chain-like cluster made on the development sleeve, as a toner is made to fly to a 

photoconductor drum and it adheres, negatives are developed. 

[0005] Moreover, only the toner which consisted of 1 component jumping development methods with resin and the 
magnetic substance is used. Use a development sleeve as a carrier and the resin in a toner is electrified by friction with a 
development sleeve. By the development sleeve which connoted the magnet, churning conveyance of the developer is 
carried out, and the development bias which applied DC electrical potential difference to AC electrical potential 
difference is added to a development sleeve, and negatives are developed by [ as making a toner fly to a photoconductor 
drum and adhering ] from the chain-like cluster made on the development sleeve. 

[0006] In addition, although the toner constituted from non-magnetic material other than the above-mentioned magnetic 
toner is suitably used especially as a color toner by this 1 component jumping development method, this is based on the 
reason for not becoming the color which was somber since it did not have the magnetic substance. Moreover, it faces 
that a toner is charged in this case, and the feed roller which consists of ingredients, such as sponge, is used. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, the following experiments were conducted with 1 component 
jumping development method using a magnetic-substance toner. Consequently, when it is made the reflection density of 
a development image and durable number of sheets was piled up in 0.3 or less halftone field (i.e., if the long duration 
print was continued), it turned out that concentration falls [ the place which was the reflection density of 0.3 in early 
stages ] to 0.2 etc. by being generated with gradual bitterness upwards, and concentration increases [ the place which 
was the reflection density of 0.7 in early stages ] to 0.8. It seldom generated in the alphabetic character manuscript etc., 
but many this ill-behaved ** and concentration fluctuation in the field where the concentration of a photograph 
manuscript etc. is thin were generated. 

[0008] (A) When the reflection density immediately after the development on image support observed the dot toner 
image of 0.3 or less halftone field, the toners smaller 1-2 micrometers than the average toner particle size of 6 
micrometers in first stage gathered, and the dot toner image was formed. However, when durable number of sheets was 
piled up, the average toner particle size which forms the dot toner image became large gradually, and it turned out that 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eije 4/5/2004 
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variation conies out in the magnitude of a toner dot. 

[0009] (B) Although development was tried there with the toner which is smaller than an early average toner particle 
size of 6 micrometers only 1 -2 micrometers, the evil in which the coating nonuniformity of a toner arose or image 
concentration fell extremely on developer support occurred. 

[0010] (C) Although the amount of toners in a development counter was increased the twice at the time of (A) next, 

durable number of sheets until an azalea occurs had that almost more unchanging than the time of being (A) of 0.3 or 

less halftone field. This is for the rate of the toner more than mean particle diameter to increase further. 

[001 1] Therefore, the purpose of this invention is offering image formation equipment equipped with the developer 

which neither ill-behaved ** nor concentration fluctuation is especially in a halftone field, and can obtain a good image. 

[0012] 

[Means for Solving the Problem] The above-mentioned purpose is attained by the image formation equipment 
concerning this invention. The latent-image means forming by which this invention will form an electrostatic latent 
image in image support and this image support if it summarizes, In image formation equipment equipped with a 
development means to have the developer support which is a development means to develop this latent image, is 
countered and prepared in said image support, carries out support conveyance of the developer, and is supplied to said 
image support It is image formation equipment characterized by supplying the toner stored in said development means 
in early stages, and the toner with which properties differ mutually. 

[0013] As for said property, it is desirable that it is volume mean particle diameter. As for said property, it is desirable 
that 2 micrometers or more of said volume mean particle diameter of a mutual toner differ, another voice ~ if it depends 
like, as for the volume mean particle diameter of the toner supplied to said development means, it is desirable that it is 
smaller than the volume mean particle diameter of the toner stored in said development means in early stages 2-3 
micrometers. It is desirable to develop with a toner the dot distribution electrostatic latent image formed in said image 
support corresponding to the recorded picture signal. 
[0014] 

[Embodiment of the Invention] Hereafter, the image formation equipment concerning this invention is **(ed) on a 
drawing, and is explained in more detail. 

[0015] The example 1 of example 1 this invention is explained with reference to d rawin g 1 - draw ing 4 . First, dr awi ng 
1 and drawing 2 explain the digital electrophotography equipment which is image formation equipment of this example. 

[0016] In drawing J. , the field which should copy Manuscript G on the manuscript base 10 is first set to the bottom. 
Next, a copy is started by pushing a copy carbon button. By scanning, while the unit 9 fi"om which the lamp for a 
manuscript exposure, the short focal lens array, and the CCD sensor were constituted by one irradiates Manuscript G, 
image formation of the manuscript side reflected light of the exposure scan light is carried out by the short focal lens 
array, and incidence is carried out to a CCD sensor. The CCD sensor consists of a light sensing portion, the transfer 
section, and the output section, a lightwave signal is changed into an electrical signal in a CCD light sensing portion, it 
is transmitted to the sequential output section in the transfer section synchronizing with a clock pulse, and a charge 
signal changes into a voltage signal in the output section — having - magnification - low impedance - it is-izing and 
outputted. Thus, the acquired analog signal is sent to the back printer section which the well-known image processing 
was performed and was changed into the digital signal. 

[0017] Drawing 2 shows the outiine configuration of the laser scan section LS which scans laser light in above 
equipment. In scanning laser light by this laser scan section LS The laser light emitted fi'om the solid-state-laser 
component 102 by the luminescence signal generator 101 based on the picture signal inputted first the collimator lens 
system 103 - abbreviation - the rotating polygon 104 which is changed into the parallel flux of light and rotates in the 
direction of arrow-head B fiirther — arrow head CO While being scanned by the direction, image formation is carried out 
to the shape of a spot by ftheta lens groups 105a, 105b, and 105c at the scan layers 100-ed, such as a photoconductor 
drurri. If the exposure distribution for image 1 scan is formed on the scan layer 100-ed of the scan of such a laser light 
and only the specified quantity scrolls the scan layer 100-ed at right angles to the above-mentioned scanning direction 
for every scan fiirther, the exposure distribution according to a picture signal will be acquired on this scan layer 100-ed. 
[0018] The above-mentioned picture signal is received in the printer section, and an electrostatic latent image is formed 
as follows using the laser scan section LS. The rotation drive of the electrophotography photo conductor slack 
photoconductor drum 43 is carried out in the direction of an arrow head with a predetermined peripheral velocity a core 
[ a main pivot ], the electrification machine 44 receives uniform electrification processing of straight polarity or 
negative polarity in the rotation process, and sequential formation of the electrostatic latent image corresponding to a 
manuscript image is carried out at the 1st page of a photoconductor drum by scanning by the rotating polygon 104 
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which rotates the light of the soUd-state-laser component 103 by which on-off luminescence is carried out in the 
uniform electrification side corresponding to a picture signal by the flux of light. 

[0019] The above-mentioned electrostatic latent image is developed by the developer 41, is used as a toner image, and is 
imprinted according to an operation of the imprint electrification machine 40 by the imprint material 48 conveyed by the 
imprint section through the conveyance member 45 and the resist roller 46 synchronizing with migration of a toner 
image. It is conveyed by the anchorage device 47 with the conveyance belt 49, and is fixed to an imprint image, and the 
imprint material 48 is discharged outside the plane, after being separated from a photoconductor drum 43 by the 
separation electrification machine 50. 

[0020] The toner which remained to the peripheral surface of a photoconductor drum 43 is removed by cleaning 
equipment 42. A photoconductor drum 43 is exposed with the pre-exposure vessel 51, and is initialized, and the 
following image formation process is presented with it. 

[0021] Next, the example which used 2 component development counter as shown in drawing.3 as the above-mentioned 
developer 41 for developing the dot distribution electrostatic latent image formed in the photoconductor drum 43 is 
explained. 

[0022] By the septum 419, the interior of developer container 41a of a developer 41 is divided at a processing laboratory 
(the 1 St room) Rl and the churning room (the 2nd room) R2, and possesses the toner hopper 41 1 above the churning 
room R2. In addition, an opening 4121 is established in the toner hopper 41 1 , and fall supply of the toner 41 1 1 for 
supply is carried out into the churning room R2 through an opening 4121 at the time of supply. 
[0023] In the processing laboratory Rl and the chuming room R2, the developer 413 with which the toner particle and 
the magnetic carrier particle were mixed is held. 

[0024] As a toner, the well-known thing which added the coloring agent, the electrification control agent, etc. can be 
used for binder resin, the volume mean particle diameter of the toner in a developer 413 is 6 micrometers in first stage, 
and the volume mean particle diameter of the toner 41 1 1 for supply is a 4-micrometer toner. The volume mean particle 
diameter of a toner uses what was measured for example, by the following measuring method here. 
[0025] Connecting the interface (product made from the department machine of a day) and CX-i personal computer 
(Canon make) which output individual number average distribution using a Coulter counter TA-II mold (coal tar 
company make) as a measuring device, the electrolytic solution adjusts a Nacl water solution 1% using a first-class 
sodium chloride. 

[0026] As a measuring method, 0.1 -5ml (preferably alkylbenzene sulfonates) of surface active agents is added as a 
dispersant into the 100- 150ml of the above-mentioned electrolysis water solutions, and 0.5-50mg of test portions is 
added fijrther. 

[0027] The electrolytic solution which suspended the sample performs distributed processing for about 1-3 minutes 
with an ultrasonic distribution vessel, measures the particle size distribution of a 2-40-micrometer particle with the 
above-mentioned Coulter counter TA-II mold, using 100-micrometer aperture as an aperture, and asks for a volume 
integral cloth. The volume mean particle diameter of a sample is obtained by these ****** volume integral cloth. 
[0028] On the other hand as a magnetic carrier, what performed very thin resin coating is suitably used for the front face 
of a magnetic-substance particle, and 5-70 micrometers of mean particle diameter are desirable. The horizontal 
maximum angular distance showed the mean particle diameter, of a carrier, and the measuring method was made into the 
carrier particle size of this example by choosing 300 or more carriers at random, surveying the path, and taking the 
arithmetic mean with a microscopic method. 

[0029] Now, the 1st conveyance screw 414 is held in the processing laboratory Rl. The developer 413 in a processing 
laboratory Rl is conveyed by the rotation drive of the 1st conveyance screw 414 towards the longitudinal direction of 

the development sleeve (phi32mm) 415. 

[0030] The 2nd conveyance screw 416 is held in the stockroom R2. The 2nd conveyance screw 416 conveys a toner 
along with the longitudinal direction of the development sleeve 415 by the rotation. The developer conveyance direction 
on the 2nd conveyance screw 416 is an opposite direction in the 1st conveyance screw 414. 

[003 1] Non-illustrated opening is prepared in the septum 419 at the near side and the back side, the developer conveyed 
with the 1st screw 414 is received and passed to the 2nd conveyance screw 416 from one of the opening of this, and the 
developer conveyed with the 2nd conveyance screw 416 is received and passed to the 1st conveyance clew 414 of SU 
from other one of the above-mentioned openings. A toner is charged in the polarity for developing a latent image by 
friction with a magnetic particle. 

[0032] Opening is prepared in the part close to the photoconductor drum 43 of developer container 41a, and the 
nonmagnetic development sleeves 415, such as aluminum and non-magnetic stainless steel, are formed in this opening. 
[0033] The development sleeve 415 which is developer support carries out support conveyance of the developer with 
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which it rotated in the direction of arrow-head b, and the toner and the carrier were mixed to the development section A. 
The magnetic brush of the developer supported by the development sleeve 415 contacts the photoconductor drum 43 
which rotates in the direction of arrow-head a in the development section A, and an electrostatic latent image is 
developed in this development section A. 

[0034] In addition, the oscillating bias voltage which superimposed direct current voltage on alternating voltage is 
impressed to the development sleeve 415 according to a power source (un-illustrating). The umbra potential (exposed 
section potential) and bright section potential (exposure section potential) of a latent image are located between the 
maximum of the above-mentioned oscillating bias potential, and the minimum value. Of this, the alternating electric 
field from which the sense changes to the development section A by turns is formed. A toner and a carrier vibrate 
violently in this alternating electric field, and, as for swing OFF, a toner adheres the electrostatic constraint to a 
development sleeve and a carrier to a photoconductor drum 43 corresponding to a latent image. 

[0035] The difference (electrical potential difference between peaks) of the maximum of oscillating bias voltage and the 
minimum value has desirable l-5kV, and is [ a frequency ] desirable. [ of 1-lOkHz ] The wave of oscillating bias 
voltage can use a square wave, a sine wave, a triangular wave, etc. 

[0036] And although the above-mentioned direct-current-voltage component is the thing of the value between the umbra 
potential of a latent image, and bright section potential, it is more desirable [ the component ] than the bright section 
potential minimum in an absolute value that the direction of umbra potential is a nearer value, when preventing adhesion 
of the fogging toner to an umbra potential field. 

[0037] Moreover, it is suitable for the least interval (this least interval location exists in the development section A) D of 
the development sleeve 415 and a photoconductor drum 43 that it is 0.2- 1mm. 

[0038] The development sleeve 415 is approached, the developer thickness regulation blade 418 is arranged, and the 
development sleeve 415 regulates the thickness of 2 component developer which carries out support conveyance in the 
development section A. As for the amount of developers which is regulated with the developer thickness regulation 
blade 418, and is conveyed by the development section A, it is desirable that the height on the sleeve front face of the 
magnetic brush of the developer formed of the field in the development section by the below-mentioned development 
magnetic pole SI is in the condition which removed the photoconductor drum 43, and it is the amount which will be 1 .2 
to 3 times the least interval value between the above-mentioned sleeve and a photoconductor drum. 
[0039] The roller-Hke magnet 417 is being fixed in the development sleeve 415. This magnet 417 has the development 
magnetic pole SI which counters the development section A. The magnetic brush of a developer is formed of the 
development field which the development magnetic pole SI forms in the development section A, and this magnetic 
brush contacts a photoconductor drum 43, and develops a dot distribution electrostatic latent image. In that case, the 
toner adhering to the ear (brush) of a magnetic carrier and the toner adhering to the sleeve front face instead of this ear 
are transferred to the exposure section of this latent image, and develop this. 

[0040] It is suitable for (the flux density of a direction perpendicular to a sleeve front face) that the peak value is 500- 
2000 gauss in the strength on the sleeve 415 front face of the development field by the development magnetic pole SI. 
In this example, the magnet has Nl, N2, N2, and S2 pole other than the development magnet SI, as shown in drawing 
3 . 

[0041] The developer pumped up by rotation of the development sleeve 25 on the N2 pole is conveyed from S2 pole on 
the Nl pole, is regulated by the developer thickness specification-part material 41 8 by the middle by this configuration, 
and forms a developer thin layer by it. And the developer which carried out the chain-like cluster in the field of the 
development magnetic pole SI develops the electrostatic latent image on the image support 43. Then, the developer on 
the development sleeve 415 falls into a processing laboratory Rl by the repulsion field between N3 pole and N2 pole. 
Churning conveyance of the developer which fell to the processing laboratory Rl is carried out by the 1st and 2nd screw 
414 and 416. 

[0042] In the above-mentioned configuration, the consecutive output durability test was performed and halftone 
concentration was recorded. Consequently, as shown in drawin g 4 , the place which was reflection density 0.3 at first 
shows a concentration fall gradually, the place which was reflection density 0.7 at first, the increment in concentration 
begins to be shown gradually and an azalea also worsens [ that / with a halftone concentration of 0.3 or less ]. However, 
when actuation which supplies the diameter toner 4111 of a particle with a mean particle diameter of 4 micrometers was 
performed, it converged on early concentration promptiy and it was checked that ill-behaved ** is also settled. 
[0043] In addition, also when a toner with a mean particle diameter of 5 micrometers was put into a toner 411, although 
it was slightly effective, effectiveness with more remarkable putting a particle size different 2 micrometers or more into 
a toner 41 1 was acquired from the mean particle diameter of 6 micrometers (first stage) from the first so that it might be 
the mean particle diameter of 4 micrometers, or 3 micrometers. 
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[0044] As mentioned above, also especially in the halftone field, generating of an azalea or concentration change has 
been prevented by supplying the toner whose volume mean particle diameter is 3-4 micrometers to a toner with a 
volume mean particle diameter of 6 micrometers. 

[0045] An example 2 next drawing 5 - drawing.7 explain an example 2. In this example, the reflection density sensor 52 
has been arranged to the downstream of a developer 41 in the image formation equipment explained by drawing_l in the 
hand of cut of a photoconductor drum 43. The reflection density sensor 52 of this example is equipped with the light 
emitting device 521 and the photo detector 522 as shown in drawing 6 . 

[0046] In this example, the reflection density of the halftone dot toner image after development was serially measured 
by the reflection density sensor 52, and it tried to perform finely toner supply as shown in the example 1 . And as a result 
of performing that it is the same as that of the durability test performed in the example 1, as shown in drawing.6 , there 
is no husky part in halftone image quality, and heightening the effectiveness of this invention further was confirmed. 
[0047] In addition, in explanation of the above-mentioned example, although the case where this invention was applied 
to image formation equipment equipped with 2 component development counter was explained, it is not limited to this. 
[0048] 

[Effect of the Invention] According to this invention, the good high-definition image which has neither ill-behaved ** 
nor concentration fluctuation in dot distribution and a halftone electrostatic latent image can be obtained by supplying 
the toner stored in the development means in early stages, and the toner with which properties differ mutually so that 
clearly fi-om the above explanation. 
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* NOTICES * 

Japan Patent 0££lce is not responsible £or any 
daxnages caused by the use o£ this translation* 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawjng_2J 
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[Drawing 4] 
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